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Summary:  Mr. Brewer’s testimony presents the results of ralyeis of the most recent
decommissioning cost report prepared by TLG Sesyitec. for Entergy
Nuclear Vermont Yankee, LLC and Entergy Nuclear r@pens, Inc., the
“Decommissioning Cost Analysis for the Vermont YeekNuclear Power
Station.” Mr. Brewer provides costs for six possillecommissioning
scenarios, four of which are based on operatiothef Vermont Yankee
Nuclear Power Station (the “VY Station”) until 203®1r. Brewer concludes
that the estimates used in that report fail to i&tely predict the expected
costs associated with decommissioning, and thautiging sources Entergy
intends to rely on for decommissioning will accagly be inadequate. Mr.
Brewer's testimony also provides information regayd the financial
requirements for the decommissioning of the VY i@tatincluding storage of
spent nuclear fuel.

Mr. Brewer sponsors the following exhibits:

Exhibit PSD-WB-01 Resume of Warren K. Brewer

Exhibit PSD-WB-02 ABZ Review of 2012 Vermont Yankee
Decommissioning Cost Estimate, October 2012
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State your name and business address.
Warren K. Brewer, 4451 Brookfield Corporate DrivBuite 107, Chantilly,

Virginia, 20151.

On whose behalf are you testifying?

| am testifying on behalf of the Vermont DepartmehPublic Service.

What is your occupation?

| am the President of ABZ, Incorporated (“ABZ”). BK is an engineering
consulting firm providing related to the nuclear dusstry, including
decommissioning cost estimating and planning arsd estimating and analysis
with respect to spent fuel management and dispositiAs President of ABZ, |
am responsible for the quality of all work perfoxri®y ABZ and | am personally
involved in all projects undertaken by ABZ. | haweer 35 years of experience in
the nuclear industry and have been involved in geossioning cost estimating

and planning since 1989.

Have you previously provided expert testimony?
Yes. | have provided expert witness testimony teetostate regulatory body, in
arbitration, before the United States Tax Court amchumerous proceedings

before the United States Court of Federal Claiiy. resume, Exhibit PSD-WB-
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01, contains a complete listing of the matters mclw | have provided expert

testimony.

What is your educational and professional backgi@un

| have a B.S. in electrical engineering from Loais Tech University and an M.S.
in nuclear engineering from the Massachusettstiristiof Technology. | have
also completed a graduate-level course of studyéas related to nuclear power
and power plant design at the Bettis Reactor Emging School.

After obtaining my Master’s degree, | worked fagktly over 10 years at
the Division of Naval Reactors, the joint DepartmnehDefense and Department
of Energy organization responsible for all aspeecfsdesign, construction,
maintenance, and operation of nuclear reactors $nNavy ships and training
facilities. | left the Division of Naval Reactons 1986 and accepted a position
with Pickard, Lowe and Garrick, a nuclear indusemygineering consulting
company. In late 1986, two colleagues and | formrd&¥ and | have been

employed at ABZ since that time.

What is the purpose of your testimony in this pemtieg?

The purpose of my testimony is to present the tesilthe ABZ analysis of the
most recent decommissioning cost estimate for teStation performed by TLG
Services, Inc. for Entergy Nuclear Vermont YankekeC and Entergy Nuclear

Operations, Inc. (“Entergy”), the “Decommissionin@ost Analysis for the
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Vermont Yankee Nuclear Power Station” (the “TLG Bej). Mr. Gregory A.
Maret and | performed the ABZ Review of 2012 VerioNankee
Decommissioning Cost Estimate, October 2012 (“AB#algsis” or “our
analysis”), attached hereto as Exhibit PSD-WB-0&h vassistance from other
ABZ personnel. Our analysis included evaluationtlté estimated costs for
decontamination and dismantlement as well as stoaag management of spent
nuclear fuel. In addition, we evaluated the decdsioning funding and
financial assurance analysis described by Mr. @Gdoun his testimony on behalf

of Entergy in this proceeding.

Please describe the scope of your analysis oféberdmissioning cost estimate.
Our analysis included review of the TLG Report, gwpplemental data that
formed the basis for that report, information alguments provided pursuant to
the discovery process in this proceeding, Mr. Gévig prefiled testimony, and
publicly available documents containing informatieevant to the VY Station
cost estimate. In addition, the 2001 and 2007 \¥&ti@& decommissioning cost
estimates were included in our analysis to exancim@nges over time in the

approach, details, and estimated cost for decononisg the VY Station.

Generally, how was your analysis performed?
We began our analysis by reviewing the estimatamaptons used in the TLG

Report, both scenario dependent and scenario indepeé Next we evaluated
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the cost details based on our experience, inteoraistency, comparison to other
estimates, and actual decommissioning data. Afisrreview of the cost details,
we analyzed areas of risk or uncertainty associatgd the estimated cost.
Finally, we evaluated the funding assurance cdicuma as described by Mr.

Cloutier.

What scenario dependent assumptions did you artalyze

The scenario dependent assumptions reviewed werevitrall decommissioning
approach and the spent fuel management timing aratidn assumptions. The
overall decommissioning approach is the selectibrprompt dismantlement,
referred to as DECON, or storage and delayed didement, referred to as
SAFSTOR. The spent fuel management timing andtidurassumptions are the
assumptions about when spent fuel will be transterirom the site to the
Department of Energy (‘“DOE”) and when the last bé tspent fuel will be

removed from the site.

What conclusions did you reach concerning the dvedacommissioning
approach?

The TLG Report includes both DECON and SAFSTOR ages. It is a
common practice for decommissioning cost estim#tesvaluate both options.
However, the estimate does not adequately addrees atlvantages and

disadvantages of the two options. Weighing theaathges and disadvantages of
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the two approaches, DECON is the preferable apprdsecause it provides
greater certainty and less risk, both technicafigl inancially. SAFSTOR may
provide some potential for reduced cost and grdatancial growth, but at the

price of greater uncertainty and more risk.

What are the uncertainty and risks associated 3#4RSTOR?

SAFSTOR presents risk that regulatory requirememdy change and thereby
increase decommissioning costs. SAFSTOR also espdscommissioning to
risk that sufficient qualified personnel will note bavailable at the time
dismantlement is to be performed or that the gealifabor pool will be in such

demand that costs will be higher than anticipatédiditionally, there is more

uncertainty about the availability or unavailalyildf radioactive waste disposal
sites decades in the future than there is todayelayDin decommissioning

increases the risk that costs will be higher thaticgated, particularly with

respect to radioactive waste processing or dispdsahlly, with SAFSTOR there

is risk that the expected financial performancéhef decommissioning trust fund
will not be met. Of course, with respect to thastlrisk, the SAFSTOR period
does provide a longer period for trust fund growdht the fund earnings must
outpace both the escalation of decommissioningscast well as the costs

associated with maintaining the plant in SAFSTOR.
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Have you reached any conclusions about the spehtfanagement assumptions
utilized in the TLG Report?

Three of the six decommissioning scenarios includeithe TLG Report assume
that DOE will begin accepting spent fuel in 2020he other three scenarios
assume that DOE will begin accepting spent fugldAa2 or 2058. Considering a
scenario assuming a 2020 DOE start date can beillusetinderstanding the
sensitivity of decommissioning cost to changeshis assumption. However, a
2020 DOE start date is unreasonably optimistic dasethe current state of the
DOE spent fuel program, discussed in greater detdhe prefiled testimony of
Mr. Bruce Hinkley filed on behalf of the Departmeoft Public Service on this
date. As such, the scenarios assuming a DOE @ft@&®20 do not represent a

viable possibility.

Was that your only conclusion regarding spent mahagement assumptions?
No. Three scenarios assume an end date of 20&eafwfer of the last spent fuel
from the site. | understand that this end datmtisnded to be consistent with
completion of the decommissioning within sixty y®aollowing final plant
shutdown. However, if one is interested in underding the range of
decommissioning possibilities consistent with thisty-year limitation, a later
and more conservative date could have been usdddoof the subject scenarios,
scenario 4 and scenario 6. As modeled by the TEBOR, scenarios 2, 3 and 4

indicate that decommissioning can be completed tafigumonths after final fuel
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removal. Since it is assumed that spent fuel baélltransferred to dry storage
within about five years after final shutdown, thecdmmissioning of all but the
dry storage facility can be completed while fueineens on-site. The date of
removal of the last fuel assembly could be as &sethe end of 2090 while
allowing completion of decommissioning within sixtgars. Assuming an end of
2090 date for the last fuel transfer would add abBor5 years of dry storage costs
to the estimates for scenario 4 and scenario & atldled cost of this longer spent

fuel storage would be about $54 million includiranptingency.

What scenario independent assumptions did you ateitu

The ABZ analysis included evaluation of assumptieoscerning radioactive
waste disposal, disposal of other decommissioniagtey including hazardous
materials, and the general scope of site restorati@ur analysis also included
evaluation of the allocation of estimated coststlie categories of license

termination costs, spent fuel costs and site ra8tor costs.

Will your testimony address all of these areas?
No. My testimony will address the radioactive wastssumptions and the
funding allocation assumptions. Mr. Maret will agss the ABZ analysis of the

other assumptions mentioned above.
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What assumptions did you analyze regarding radiaetaste disposal?
We evaluated the radioactive waste disposal rétesyaste packaging density,

and the use of waste processing in addition tctdsposal.

What specifically did you evaluate with regard taste disposal rates?

We analyzed two areas relating to waste disposak.raThe first was the rate
assumed for disposal of Class A low-level radicactivaste (LLRW). The
second was the rate for disposal of Greater ThassCC (GTCC) low-level

radioactive waste.

What was the result of the analysis for the assuratedfor Class A LLRW?

The TLG Report assumes rates for Class A LLRW diapbased on disposal of
waste at the Envirocare site based on an exisgregaent with Ener@plutions,
the owner of that waste site. This assumption aygo® be contrary to Vermont’s
participation in the Texas waste compact. Vernsp#rticipation in the Texas
compact requires all waste to be disposed of afT#eas compact site, Waste
Control Specialists, LLC (WCS) unless an exemptfonbtained from the Texas
compact commission. Entergy does not have an apgrexemption at this time
for future waste disposal. Further, it is doubthdt such an exemption would be
granted since the rates for all compact membersfiaaacial viability of the
WCS site could be significantly affected by allogithe large volume of waste

from the VY Station decommissioning to be divertedanother disposal site.
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Thus, in the absence of an exemption from the Tewagpact commission, the
WCS Class A disposal rates should be assumed.rinint@&ates published in
August 2011 for the WCS site list a rate of $150quibic foot for “routine” Class
A waste. Applying this rate for all Class A wastethe TLG Report estimate
would add about $17.4 million including contingertoythe cost. Subsequent to
the issuance of the TLG Report, WCS published neates. However, the detail

in the VY estimate does not support readily apytimese rates.

Do you have any other concerns about the use ofEiinrocare rates for
estimating the cost of Class A LLRW disposal?

Yes. The Energjolutions agreement has a fixed term and would require
renegotiation (once or multiple times) if the VYagon is not decommissioned
prior to the expiration of this term. Renegotiatimtroduces risk, as it could
result in unexpected price increases or terminatbrthe agreement. The
agreement also contains provisions for certain giexchined price increases,
allows for other price increases due to changesaiste site operating costs such

as taxes, and contains provisions for terminaticth® agreement.

What were your findings with respect to GTCC wakgposal rates?
The rate reflected in the TLG Report is too lowheTTLG Report assumed that
GTCC waste will be packaged in containers simitathtose used for spent fuel

and that the disposal rate will be equivalent & for acceptance of spent fuel by
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DOE. The rate reflected in the TLG Report can &leudated to be about $2,760
per cubic foot. However, my analysis for the ratensistent with the TLG
Report’'s assumptions about packaging and basistHer rate, results in a
minimum rate of just under $8,200 per cubic fodtdjusting the TLG Report
GTCC disposal cost to be consistent with this vedelld add about $3.8 million
to the TLG Report’s decommissioning cost estimatelditionally, although the
connection between GTCC disposal cost and spehtliggosal cost is a common
estimating assumption, there is no certainty aBow the rates might compare.
No suggested or proposed rate for GTCC disposalbbas published, and no
method for setting the GTCC disposal rate has pegposed to date. Because of
the level of uncertainty in the GTCC disposal ratieelieve a contingency of 50
percent would be more appropriate than the 15 pereceluded in the TLG
Report estimate. Adjusting the rate and providangd0 percent contingency
would increase the TLG Report's decommissioning estimate by about $5.8

million.

What is waste packing density?

The Class A LLRW waste disposal rates for both Evdare and WCS are
specified as dollars per cubic foot. However,disposal cost in the TLG Report
was calculated based on a rate of dollars per poufte connection between
these two types of rates is the assumed wastengadknsity. From the details of

the TLG Report it is clear that for plant systermowal waste such as piping,
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valves, pumps, and other components, the assumekingadensity was 80
pounds per cubic foot. If this assumed densitghanged, the cost of Class A

waste disposal would change.

What is your conclusion about the assumed 80 poyedscubic foot waste

packing density?

This is an aggressively high density. Evaluatibrihe types of waste involved
indicates it could take significant effort to ackeethis assumed density. Also,
this assumed density is higher than what has bednewable in actual

decommissioning projects. For example, averagsities of approximately 48

pounds per cubic foot were achieved in the Yankémmdc decommissioning

project. | believe that a waste density of 48 msuper cubic foot would be a
more appropriate assumption. Use of this rate evauald about $10.9 million,

including contingency, to the TLG Report’s deconsiaging cost estimate.

Do you have any other concerns about the wastanadensity?

The higher the density one wishes to achieve, withé range of possibility, the
greater the amount of labor needed to support #tkgging. The TLG Report
calculations include packing labor hours. Howewedoes not appear that these
hours translate to costs in the estimate. Furihelges not appear that the labor
for packaging is included in plant staff positionsFinally, the estimated

packaging labor hours do not seem consistent witigh density such as that
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assumed by the TLG Report. Based on review offttfé Report calculations, a
single worker would be assumed to package 7,206dsoaf waste in about three
hours, while deciding how to pack odd shapes toeaehthe 80 pound per cubic
foot density. At the density assumed by the TLGdRE this waste would fill a
container three feet wide by ten feet long by thes# high. This is simply not

reasonable.

Please explain what waste processing means.

Waste processing is an alternative to direct dspo$ LLRW. Specifically,
lightly contaminated LLRW is sent to a processat thses a variety of methods
to treat the material, ultimately enabling someitafo be disposed of as non-
radioactive. The remainder of the LLRW is senatoLLRW disposal site. The
TLG Report assumes a large amount of the contasudnataterial is sent to a

waste processor rather than being sent to a LLRplodial site.

What is your view on the assumption in the TLG Réepuat waste would be sent
to a waste processor?

In general, this is a reasonable and accepted assumbut not as applied in the
TLG Report. The actual application of a waste pssing approach would
require someone to separate the two waste stre@mwaate is generated.
Specifically, there would be labor expended to whetee which material is

packaged for shipment to a processor and which rrabtes packaged for
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shipment to a LLRW disposal site. No such costsldbor are included in the
TLG Report. The TLG Report calculations reflecswamptions that make such
separation of material more difficult. For exampleventories for some areas
include single items with the assumption that sdraetion of the item will be

processed and some part of the item will be digposat a waste facility.

Do you have any other observations about the agsumspconcerning the use of
a waste processor?

Yes. The TLG Report assumes that the split betwesste sent to a processor
and waste sent to disposal is different for DECONd aSAFSTOR
decommissioning scenarios. However, | have seemata or calculations to
support the way in which the split changes basedltnh scenario is utilized. In
the 2007 estimate there did not appear to be dasute difference in the split for
DECON versus SAFSTOR. Also, | compared the peicctdot rate for waste
processing cost in the 2007 estimate with thahe2012 estimate. In the 2007
estimate the processing costs are equivalent &beaof about $86 per cubic foot
while in the 2012 estimate the rate would be al®66 per cubic foot. This
implies that waste processing is substantially peea 2012 than it was in 2007.

| am unaware of any data or explanation that weulgport such a large decrease.
If the waste processing costs were adjusted tahesesame rate as was used in
2007, the TLG Report’'s decommissioning cost eseénvabuld increase by about

$9.3 million including contingency.
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What is meant by allocation of costs in the contekta decommissioning
estimate?

When discussing decommissioning costs, allocatforosts is the assignment of
various portions of the total estimated costs te tategories of license
termination costs, spent fuel costs, or site rasitmm costs. License termination
costs are the costs for performing the necessamk ww remove radioactive
hazards from the site to the level necessary taimbNuclear Regulatory
Commission (“NRC”) approval to terminate the fagis NRC license and allow
the site to be used without any further regulatignthe NRC. Spent fuel costs
are the costs necessary to support safe storagpeoit nuclear fuel until it is
removed from the site. Site restoration coststheecosts for any other work
needed to remove structures and any non-radiolblgazzards from the site. The
allocation of costs does not affect the total demissioning costs, but simply

establishes how the total is divided into the tloagories.

What is the significance of the allocation of c8sts

NRC regulations limit the use of decommissioningstr funds for license
termination activities. The NRC also requires eig reporting by licensees to
provide assurance that adequate funding is availét license termination
activities. Mr. Cloutier has testified that he egfs spent fuel costs will be

recovered from DOE and that this expectation has bieflected in the funding
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analysis he performed. Funding analyses basedamnasn assumption will not be

accurate if costs are not properly allocated.

What is the result of your evaluation of allocatafrcosts in the TLG Report?

There are instances in which the allocation isrireszi and instances in which the
allocation of costs is inconsistent between scesadr even between periods
within a scenario estimate. Specifically, | hawvaleated allocation of costs for

NRC fees, security staffing, and utility staffing.

What conclusion have you reached concerning ailmtat NRC fee costs?

Costs for NRC fees are included in the TLG Reportdil scenarios. There are
two types of NRC fees included. The first is tin@w@al license fee or Part 171 fee.
The second type is for-service fees or Part 178.feBoth types of fees are
included in one category in the TLG Report. THecation of NRC fees is not
consistent across all scenarios or for all peristsin the estimate for a scenario.
Further, in some instances the TLG Report allocatioes not appear consistent

with the basis of the fees.

Please explain the basis for this conclusion.
Since 1999, the NRC regulations impose a Part hrila fee on permanently

shut down facilities in a decommissioning statug,dnly as long as spent fuel is
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being stored on-site. As a result, one possildteation of these costs would be
to simply allocate all Part 171 costs as spent @wodts. However, even with
performance by DOE to accept spent fuel, some virelld remain on site for
approximately five years after final shutdown. fefere, in light of the TLG
Report assumption regarding recovery of spent fuedts from DOE, it is
appropriate to use a different allocation. Paft fiees could be allocated to spent
fuel costs only after the initial fuel storage peri The TLG Report allocation is
not consistent with either of these approaches. ekample, in three of the TLG
Report scenarios (1, 5 and 6), all of the NRC faes allocated as license
termination costs. This is not appropriate. Itny opinion that the most
appropriate allocation of Part 171 fees is the wsdcalternative. With this
allocation, Part 171 fees are allocated to licaesmination through period 2a of
the SAFSTOR scenarios or period 2b for DECON s¢éesarThese periods end
about 5.5 years after plant shutdown. After tiraef Part 171 fees should all be

allocated as spent fuel costs.

What about the Part 170 NRC fees?

The allocation of these fees depends on the desvibr which such for-service

fees where estimated. This level of detail for &5 Report was not made

available. As a general rule, Part 170 fees estichbased on activities related to
spent fuel storage or transfer should be allocaedpent fuel costs, with the

remainder allocated as license termination costs.
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What is your opinion regarding the allocation ofs@ty staff costs?

Even in the absence of spent fuel on site, theneldvbe some level of security
necessary, just as for any industrial site. Ténel of security is often referred to
as “industrial security.” This level of securitygments theft and entry of intruders
who could be harmed resulting in possible liability the site owners. With
spent fuel on site, the NRC mandates a greatel ¢éwecurity, which | will refer
to as “nuclear security.” The allocation of setyudosts in the TLG Report is not
consistent with these facts. As an example, thieites and plant condition is
the same in period 2a of both scenarios 1 and Bweler, in scenario 1 the
security costs for this period are allocated paulyicense termination and partly

to spent fuel. There is no reason for this diifier

How do you conclude security staffing costs shdaddllocated?

A reasonable allocation of security staffing cadtsuld be based on the reasons
for varying levels of security. Specifically, untcompletion of license
termination activities, excluding the dry storageility, costs consistent with
industrial security should be allocated to licetsgnination costs. For periods
during which site restoration activities are peried, again excluding work
related to the dry storage facility, costs consisteith industrial security should
be allocated as site restoration costs. All ofemurity costs should be allocated
as spent fuel costs. Because of the inconsisterdaton of costs in the TLG

Report, applying this method of allocation woultbeite less cost to spent fuel
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for four of the six estimate scenarios presentedi alocate more cost to spent

fuel in two of the scenarios presented.

Is the situation concerning allocation of utility® costs different from allocation
of security staffing?

The situation is similar in that the allocationutility staff costs is not consistent
between scenarios in the TLG Report. For exangagpd 2a in both scenario 1
and scenario 2 is the same with respect to aesvaind spent fuel storage. Staff
costs for period 2a of scenario 1 are split betwlemmse termination and spent
fuel, but for period 2a of scenario 1 all utilitya# costs are allocated as spent fuel
costs. The situation regarding utility staff codifers from the situation with

respect security staffing because the allocationbeamore subjective.

In what way can the allocation of utility staff ¢t®®e more subjective?

During any periods in which the plant is maintaimec& SAFSTOR condition or
is actively being decommissioned and spent fubleing stored on-site, it could
be judged that spent fuel is the primary activityth staff necessary for fuel
storage allocated as spent fuel costs, and anyimegastaff allocated as license
termination costs. Alternatively one could jud¢attlicense termination is the
primary activity and assign all staff needed to mup license termination
activities as license termination costs, with aeyaining staff costs allocated as

spent fuel costs. The difference in these two @ggres can be illustrated by
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considering health physics staff. Both licensenieation and spent fuel storage
require health physics support. However, the hgaiysics support for long term
spent fuel storage is small compared to licensmitetion. Thus, if license
termination is considered the primary function,may be determined that no
incremental health physics staffing is needed tppeu spent fuel storage,
thereby resulting in no additional cost to be addedthe decommissioning
estimate. If spent fuel storage is considered dath® primary activity, some

health physics staff would be allocated as spegitdosts.

What do you conclude is the appropriate way tocalle utility staff costs?

The staff utility costs should be allocated cormsist with the following
assumptions. For DECON scenarios, decommissionthgt—is, license
termination or site restoration as applicable—sticag considered the primary
activity through the end of site restoration adi@d, not including work related
only to the dry storage facility. Spent fuel stggawould be considered the
primary activity for all other times. This is appriate because the duration of
license termination and site restoration is basedhe time needed for those
activities and not controlled by how long spentl fuél remain on-site. For
SAFSTOR scenarios, until the completion of sitetaedion including the
SAFSTOR period, license termination or site restonashould be considered the
primary activity. While this is essentially thensa as for DECON options, the

important point is that the SAFSTOR period treatezlsame as periods of active
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decommissioning. The basis for this treatment hat tthe length of any
SAFSTOR period is a utility decision that is nottdied by the presence of spent

fuel.

Do you have any additional conclusions with respeallocation of costs?

There are other examples of inconsistency of dliocaof costs in the TLG
Report. Scenarios 4 and 6 have the same plard@hntdate and length of spent
fuel storage. However, in the TLG Report about $8®fon more is allocated to
spent fuel storage in scenario 6 compared to sicedarA similar situation exists
in comparing scenarios 3 and 5; in that case ab®8tmillion more is allocated
as spent fuel costs in scenario 5. Further comparof scenarios 1 and 2,
comparison of scenarios 3 and 4 and comparisooesfagios 5 and 6 each allow
for the calculation of annual cost for dry fuelrsige. The calculated dry storage
cost for based on each of these comparisons iereliff. Calculating different
costs for each of the three scenario comparisondgdtes an inconsistent

allocation of costs.

What estimate details did you analyze?
Our analysis included staffing costs, other periggpendent costs, and activity

dependent costs.
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Did you reach a general conclusion concerningistaffosts?
My primary conclusion is that based on the staffengls over time and evidence
from actual decommissioning projects, the stafftogts are likely understated in

the TLG Report.

What is significant about the staffing levels otiere?

The staffing levels over time indicate significatianges without substantial cost
for relocation, training, or severance. The staffievels included in the TLG

Report do not appear to account for an orderly raoygn or ramp up of staff

over time. For SAFSTOR scenarios where staffdsiced to a very low level and
many years later dramatically increased, the TLGdRedoes not appear to
include costs associated with acquiring and trgirstaff to ensure that the staff
have adequate knowledge of the VY Station, decosionghg, and local

requirements.

What decommissioning experience supports your cgrah?

While | believe that it has generally been the dasdecommissioning projects
conducted to date that staffing costs have beeerastimated prior to the actual
work being performed, the current decommissionifitpe Humboldt Bay facility
by the Pacific Gas and Electric Company (“PG&E"pydes a recent example.
In a 2006 TLG Report estimate for this project staff costs were estimated at

$107.6 million after escalation to 2010 dollars.ftef the start of the project,
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PG&E increased the expected staff cost to $168ianilin 2010 dollars. The
actual costs have exceeded even this updated Tbst. TLG Report contains no
data to explain why the staffing assumptions inetlidherein contain adequate

margins to prevent a similar experience at the \¥atién.

Do you have any additional comments concerning stats?

First, the TLG Report contains no consideratiopm@-shutdown planning. Such
planning is necessary to allow transition from aperating status and
commencement of decommissioning activities to m@plished as quickly as
practicable. While such planning activities can fenced as an operating
expense prior to shutdown, they can also be a dedssioning expense. There is
no evidence in the TLG Report regarding how castséich work are assumed to
be handled. Second, the TLG Report states thitrsthuction will be handled by
reassignment and outplacement with no costs. $hams unlikely. Other
decommissioning projects have used substantiahtiete payments to keep
workers and have provided extensive services ftitittde worker transition other
employment. Entergy may well have substantial eympkent opportunities but
not necessarily in Vermont. While reasonable estioms can debate the level of
costs for retention and employment assistance, izemot a reasonable estimate.

Finally, there appear to be inconsistencies imptherates used in the TLG Report.

What inconsistencies in pay rates were identified?
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There are common types of personnel included iityustaff and labor included

in unit cost factors for activity costs, such aslttephysics technicians, laborers,
craft labor, and craft labor supervisors. The as=ii rates for these types of
personnel in the TLG Report are different when usedcalculating staff costs

versus unit cost factors. For health physics tetdms, the rate used for staff
costs is about 150 percent of the rate used incosit factors. For the other three
categories, the rate used for staff costs is lems that used for unit cost factors.
In the absence of data to justify these differermeto support selection of one
rate over the other, the conservative approach dvbelto use the higher rate for

each personnel category.

Did you analyze other period dependent costs?
Yes. Evaluation of the other period dependentscestulted in conclusions about

the estimated NRC fees and energy costs.

What are your conclusions about estimated NRC fees?

The estimated NRC fees are too low. The TLG Repstitnates NRC fees based
on the annual fee amount and the hourly rate cdaogehe NRC for for-service

activities. In both cases the estimates containgble TLG Report are based on
fiscal year 2010 values, not fiscal year 2011 v&lu€he fiscal year 2010 annual
fee was $148,000 while the fiscal year 2011 anrieal was $241,000. The

history of this fee shows that has been volatifer fiscal year 2012, the fee was
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reduced to $211,000, but has earlier been over,8800 The most conservative
approach would be to use the highest annual feaehisabeen charged. However,
because of the volatility of the fee, it may be enazasonable to use a value equal
to the average of the fee over a period of timbe @verage annual fee over the
five-year period from 2007 to 2011 was $161,000 yesr. At minimum, an
annual fee of $161,000 should be used. Using dkerage would add about
$650,000 to the decommissioning cost estimate owdain the TLG Report.
Use of the 2011 value would add about $4.6 millidvith respect to the NRC
hourly rate, there is no similar volatility and th&cal year 2011 value of $273 per

hour should be used rather than the fiscal yead 2alue of $259 per hour.

What are your observation regarding energy costs?

Comparison of energy costs for various scenaridgate that such costs have not
been consistently estimated. Scenarios 1 and @ in@ntical energy costs even
though the total duration of scenario 2 is 10 ydanger than scenario 1 and the
fuel storage period in scenario 2 is 37 years londgg&cenarios 3 and 4 have the
same estimated energy costs even though the duratiecenario 4 is 22 years

longer.

Did you review detailed activity costs?
Yes. | have comments concerning the estimateds dost reactor vessel and

reactor vessel internals costs, other radioactigtemn removal, and asbestos
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remediation. | also have comments concerning fitreer activities for which

there appears to be no cost included in the estimat

What are your observations concerning the estimabsts for reactor vessel and
reactor vessel internals related work?

The reactor vessel and reactor vessel internalts seem low for the SAFSTOR
scenarios. There have been several decommissiopmogects of large
pressurized water reactors. In general, the cbseactor vessel and reactor
vessel internals work in these projects substayteceeded the costs estimate
before the project. Unlike pressurized water m@ac{PWR), no large boiling
water reactor (BWR) has been decommissioned toigeodata on such work.
However, the current decommissioning of a small BWHRimboldt Bay, can
provide some insight. Humboldt Bay was in a SAF&T€Ebndition for many
years prior to the start of the decommissioninge €stimated cost for the reactor
vessel and reactor vessel internals work at Huntb®&y is expected to total
about $49 million. Given the much larger sizetwf VY Station, the approximate
$40 million estimate for reactor vessel and reagtssel internals, not including
GTCC disposal, in the SAFSTOR scenarios is inadequ#\ cost $20 to $25
million greater than that included in the TLG Repfmar DECON scenarios is

more appropriate for use in the SAFSTOR scenarios.
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Did you review costs for work to remove other largdioactively contaminated
components?

Yes, costs for removal of all systems and compaerte reviewed. The related
work includes the removal of a several large comtated components. Many of
these components will be contaminated in a BWRnbtiin a PWR and thus, the
history of PWR decommissionings provides no didath to use as benchmarks.
Included in these other components are the mainnerand main condenser.
These are very large components contributing 0@&,QDO0 cubic feet of waste
with a weight of about 4.7 million pounds. Thealatemoval cost, not including
waste and packaging, is only about $700,000. Gikersize of these components,
this estimated cost is likely to be low comparedhe overall estimated cost of

this work.

You also indicated you had comments concerningstsbaemediation. Please
explain your findings related to asbestos remeafiati

Each scenario analyzed in the TLG Report includssscfor asbestos remediation.
The cost for this work in the SAFSTOR scenariogresater than in the DECON
scenarios. There is no reason to conclude thaaghestos remediation would be

more costly in SAFSTOR than in DECON.

Do you have any additional comments concerningvidi¢ticosts in the TLG

Report?
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As mentioned earlier, there are four activitiesdssed in the TLG Report of the
VY Station decommissioning cost estimate but forolh could locate no costs
in the estimate. These are clean concrete dispdsaiporary facilities,
modification of site structures, and temporary oernpanent shielding.
Construction of temporary facilities, reconfiguoati or modification of site
structures and design and fabrication of tempoearg permanent shielding is
discussed in Section 2.1.2 of the TLG Report. Haxel cannot identify cost

estimate line items that clearly include theseveads.

You also mentioned clean concrete removal. Pleagkin.

The TLG Report assumes that most of the concretbuitldings that will be
removed will be clean and will be disposed of afés However, the TLG Report
does not appear to contain any costs for this dalpalf it is being assumed that
there is some value of the clean concrete wasteishassumed to offset the
disposal cost, this should be clearly stated inestanate along with the basis for

the assumption.

Describe decommissioning funding analysis.

In simplest terms, funding analysis is a proceswhigh the future estimated cash
flow for decommissioning is compared to the futuessets of the
decommissioning trust fund to answer a varietyuwdsgions. The analysis can be

performed to demonstrate that the fund will be isigffit, to determine what
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additional funds need to be committed or to deteemihe minimum fund
performance that would predict adequate futuretass&rom the description
provided by Mr. Cloutier, it appears that his fumglianalysis was performed to
determine what real rate of return was necessaryrdier for the VY Station
decommissioning trust fund to provide sufficientsets to fund any of the
scenarios in the TLG Report. Since decommissiorfungding analyses are
prepared as current fixed year dollar estimateg,fanding analysis will require
escalating the resulting cash flow to a year ofeexiiture cash flow. Such
escalation is dependent on the indices chosenderiruthe escalation of costs.
Mr. Cloutier does not identify the specific indicgsed in his analysis and instead
focuses on the required real rate of return needbdtis, the increment by which
the trust fund earning must exceed cost escalatidditimately one must
determine if such a real rate of return is reaskenét expect, which requires

knowledge of the assumed cost escalation.

Do you have an opinion about the appropriate way etscalate the
decommissioning cash flow for funding analysis jpses?

The NRC biannually publishes the NUREG-1307, whicbvides the required
escalation factors for use in funding assuranceutaions relative to the NRC
minimum decommissioning funding. Review of the NER 1307 information
for the period of 2002 to 2012 indicates that anuah rate of escalation for

decommissioning costs over that period would b8 patcent per year.
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What is significant about this cost escalation?ate

Mr. Cloutier does not identify the escalation raterates used in his funding

analysis. He does identify the rate of return fithied decommissioning trust fund

over the period of 2002 to 2012 as 5.42 percentypar as well as the required
rate of return above escalation. He asserts lieateiquired real rates of return are
reasonable given the fund performance. Howevethef fund performance is

compared to the escalation based on NUREG-1307¢e#ieate of return over the

2002 to 2012 period is negative 0.36 percent. Waosld not be acceptable to

demonstrate adequate funding.

Do you have any other comments on the funding arsdy

The TLG Report does not address the potential éuiability for transfer of spent

fuel to DOE. The United States Court of Appealstfe Federal Circuit has held
that costs for loading fuel to DOE have been detemind that these costs will
have to be paid when DOE performs. Mr. Clouties hestified that all future

spent fuel cost are expected to be recovered fra@E and included this

assumption in his funding analysis. There is mbhcation that the potential future
liability for loading fuel to DOE has been consigérin his funding analysis.

Finally, it is unclear that his funding analysisisaers the decommissioning fund
asset composition in future vyears. Typically, ikt plan to shift

decommissioning fund assets away from equitiessetatypes with less risk but
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also lower returns. Therefore, it is unclear tttag 2002 to 2012 fund return

should be considered representative of the futttegms over the life of the fund.

Have you considered uncertainties in the TLG Repg@tommissioning cost

estimate?

There are uncertainties with respect to spentdterhge, regulatory changes, and
availability of labor. These uncertainties haveerbaliscussed earlier in my
testimony with one exception. That exception fadd with the method of dry

fuel storage.

What is the uncertainty related to the method gffdel storage?

The TLG Report assumes that after shutdown thetdpeh remaining in the
spent fuel pool will be transferred to dry storageng Holtec casks similar to
those already in use at the VY Station. The Hottesks each hold 68 spent fuel
assemblies. DOE has had two programs for developwiecasks for storage,
transportation and disposal of spent fuel. In botances, the BWR cask being
designed had a capacity of 44 assemblies. If suatask were ultimately
developed, there may be incentive to use it forag® of spent fuel, but it would

require a large dry storage facility and loadingrafre casks.
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You have discussed the results of some comparisetwgeeen the 2007 and 2012
TLG reports regarding decommissioning of the VYti&ta Are there any other

results of such comparisons you would like to dés@u

Yes. The comparisons performed indicate inconsissnwith the allocation of

costs and costs for waste disposition as well lasrapecific costs.

What were your conclusions from comparing the 2@0d 2012 reports with
regard to allocation of costs?

| compared the 2007 and 2012 TLG reports in terrhsassumptions about
decommissioning approach, timing, and length ofnspkiel storage. In
comparing the total costs, the costs in the 201& Report were consistent with
the costs in the 2007 TLG report assuming a costla&son greater than that
based on the change in Consumer Price Index (“CBilit)less than the escalation
that would be predicted based on the NRC’'s NUREG#13However, subtotals
for license termination costs, spent fuel costgl site restoration costs do not
change in a predictable or readily explainable w&pecifically, in comparing the
2012 report scenario 2 with the 2007 report scendyithe license termination
total increased by about 10 percent more than wbeldcalculated based on
escalation consistent with NUREG-1307. The speeilt dosts, however, decrease
by about 22 percent from 2007 to 2012 compared hatwvould be estimated
using NUREG-1307 escalation. The site restoratimsts increased by less than

CPI escalation. The comparison of the 2007 regmehario 8 and the 2012 report
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scenario 6 have similar results except that the Zpent fuel costs are less than

the 2007 costs without any escalation.

Explain the results of your comparison of the 2@ 2012 estimates with
regard to waste disposition costs.

Waste disposition cost were considered to be theafuvaste disposal and waste
processing costs. Comparing these costs in thé &&jfbrt scenario 7 and 2012
report scenario 2, the waste costs decreased lhy 66gercent compared to what
would have been determined based on NUREG-1307at¢ieca In fact the
unadjusted 2007 cost is greater than the 2012 Qistilar results are obtained in
the comparison of the 2007 report scenario 8 viigh2012 report scenario 6 and
the comparison of scenario 4 from both estimafsere is no explanation given

for the significant decrease in waste costs.

What other costs did you compare?
The costs for transportation, packaging, corpoa&&G, and surveys were
compared. In all cases, these costs increasewdyot three times what would

have been expected assuming escalation consisitbnmiWREG-1307.

Did you perform any additional evaluations?
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| also evaluated Mr. Cloutier’s testimony, and abmaerned that that it and the
TLG Report may understate the actual decommissipoasts for the VY Station.
Specifically, Mr. Cloutier offers opinions concemgi savings from experience
gained in other decommissioning projects, fleetrafi@n of spent fuel storage,
maturation of DOE spent fuel planning, and recovefryspent fuel costs from

DOE.

What was the conclusion with respect to savingsifexperience gain from other
decommissioning projects?

Mr. Cloutier testified that the VY Station would redit from the
decommissioning of other Entergy plants. Mr. Cleuéppears to be stating that
the only question is the magnitude of the benkét will be gained. Mr. Cloutier
states this benefit will come from experience decussioning the Fitzpatrick and
Pilgrim plants. While experience from prior decorssioning work can result in
benefits to later projects, the assertion that ¥Aé Station will benefit is

dependent on significant assumptions that may puobveie.

Why are the potential savings uncertain?

Unless decommissioning activities are conductedarably closely in time, the
experience at other sites may not be preserved iwag that allows any
substantive benefit. If there is significant titag@se between projects, as there

might be under numerous scenarios, the knowledgeeddrom a prior project
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may not be adequately recorded or available mamysytater, particularly in
sufficient detail to be a substantial benefit. Aeyperience not recorded but that
might be obtained from the personnel involved iae #arlier work would likely
not be available decades later. Also, there iseason to believe that the VY
Station would not be the first plant decommissioneldl this were true, then
Pilgrim or Fitzpatrick rather than the VY Statioromd gain the benefit of any
experience in decommissioning. If Entergy undeéetaoplan to sequence the
decommissioning of these three plants to maxintizebienefit of experience, the
specific location of each plant in the sequenceldvaifect how that plant would
benefit from lessons learned. In devising the saqing of decommissioning the
plants there would be competing interests of maaimgi the financial interests of
Entergy and maximizing the financial interests oériviont, New York, or

Massachusetts.

Do you have any further assessment concerning Mwuti@r's testimony about
the potential savings from lessons learned?

Mr. Cloutier states that one of the areas in wliiehefit of lessons learned may
be realized is spent fuel management. While egped might produce benefits
in this area, suggesting that this may somehow ceduhe cost of
decommissioning the VY Station is inconsistent witither testimony.
Specifically, Mr. Cloutier testifies that he expedhe spent fuel management

costs to be ultimately borne by DOE. If this asption becomes true, then
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experience that reduces spent fuel management wistsot reduce Entergy’s
cost for decommissioning the VY Station, but indteeould simply reduce the

cost borne by DOE.

What did you conclude concerning Mr. Cloutier’s mph regarding potential

savings from fleet operation of spent fuel storage?

Mr. Cloutier has testified that there could be fio@al advantage to Entergy fleet
management of long-term fuel storage “once decosiomgng has been

completed.” Storage of spent fuel after decommorseg is complete applies to
only three of the six 2012 estimate scenarios. béeefit suggested has no
applicability to the other scenarios. Additional&s | have noted previously, Mr.
Cloutier believes spent fuel storage costs willdmvered from the DOE. If Mr.

Cloutier is correct, there would be no reductionEintergy’s costs even in the

three scenarios in which the posited situationtexis

Do you agree that allowing more time for maturatdOE spent fuel programs
would offer potential benefits with regard to VYaBbn decommissioning costs?
Mr. Cloutier has testified that an additional 2Gyeeriod of operation of the VY
Station will provide additional time for maturatiof the DOE spent fuel program
plans and that this would provide greater assurématthe decommissioning of
the VY Station can be achieved in a timely and effgictive manner. The nature

of the benefit being suggested by Mr. Cloutier isclear. The start of
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decommissioning is not dictated by progress in D@dnhning. The start and
completion of the NRC-defined decommissioning, Wwhiepresents the majority
of the estimated costs, can be completed, exceghéodry fuel storage facility
dismantlement, independent of the start of DOE atecee. While the spent fuel
storage work might benefit if Mr. Cloutier is coctan his opinion that all spent
fuel management costs will be recovered from DOy, benefit gained with

regard to spent fuel management would not benetfiédgy or Vermont.

Do you have any comments concerning the potertdralefcovery of all spent fuel
costs from DOE?

As noted several times, Mr. Cloutier testifies thatexpects Entergy to recover
all spent fuel management costs from DOE. Mr. @éslassumes such recovery
would occur with only minimal delay after the costere incurred. Such an
assumption does not affect the 2012 estimate,dthér the funding analysis. To
the extent that the amount assumed to be recoveieased on the allocation of
costs in the 2012 estimate, it is only as reas@naidl reliable as the allocation of
costs in the estimate. Entergy has referred tetaaolings in litigation with the
DOE as basis for assuming recovery of spent fustsgdout Entergy has not
identified or properly evaluated all of the circuareces of those rulings.
Recovery of any costs to date, aside from thodéiesi that have settled with
DOE, have been delayed for many years after thasis evere originally incurred.

For example, in 1998 Yankee Rowe sued for costsriad through 2001, yet
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recovery of those costs was delayed in excessnoyjears. Other utilities have
faced similar delays in recovery of costs. Whestedave been recovered,
moreover, it has not always been on a dollar-fdladdbasis. Courts have
excluded recovery for costs that it deems the ptamter would have incurred
even if DOE had met its obligations under its cacis to recover spent fuel from

the plant.

Do you have any other concerns with Mr. Cloutiediscussion of potential
savings from recovery of spent fuel storage costs?

Entergy has not explained the significance of tleng by the Court of Appeals
for the Federal Circuit with regard to spent fughding costs. Specifically, the
Court ruled that the cost of loading fuel for tremgo DOE that the utility would
have incurred had DOE performed had not been aslplulg instead was deferred.
The Court also stated that these deferred loadists avould have to be paid by
the utility at the time DOE performs. Although thelue of these deferred
responsibilities will be established in the fututee cost could be as much as the
dry cask loading cost. This deferred obligatioDOE could be on the order of

$10 to $20 million.

Does this conclude your testimony?

Yes it does, at this time.



